Abstract: Negative effects of tourism development in a destination are usually the consequence of the high concentration of tourists, accommodation facilities and the activities that are practiced in a relatively restricted area. One of the most important measures to protect the areas is to calculate the maximum number of tourists that can simultaneously reside in a region, i.e. the determination of the carrying capacity. This paper outlines a method for determining carrying capacity based on zoning of environmental resources and zoning within a region. The paper argues for a return to the idea of identifying maximum appropriate number of users. The main hypothesis of the paper is based on the statement that the development of tourism in Fruška Gora (Mountain) National Park in Northern Serbia must be in accordance with the basic principles of sustainability, including the determination of carrying capacity. The main research goal was to show the opinion of local residents about the uncontrolled development of tourism, and to determine the carrying capacity in four sports and recreational zones of the mountain. The carrying capacity of the area is calculated by Lavery and Stanev formulas.
Introduction
When it comes to protected areas, especially those natural, such as national parks, as a distinct and decisive de-*Corresponding Author: Aleksandra Vujko: Novi Sad Business School, Novi Sad, Serbia, E-mail: aleksandravujko@yahoo.com Jovan Plavša: University of Novi Sad, Faculty of Science, Department of Geography, Tourism and Hotel Management, Novi Sad, Serbia Marko D. Petrović, Milan Radovanović: Geographical Institute "Jovan Cvijić", Serbian Academy of Sciences and Arts (SASA), Belgrade, Serbia Tamara Gajić: Novi Sad Business School, Novi Sad, Serbia terminant of sustainable development, there is a so-called carrying capacity. It is a measure of the resistance of a single locality and its power to take certain influences from the environment. In many research studies, human impact was indicated as the main factor of pressure and influence on the biophysical characteristics of the protected areas [1] [2] [3] . Thus, to save region and its original resources that attract visitors, tourism should not be over-developed. It has to be self-limiting in its development ambitions, to find the upper limit of the development in a given spatial coverage (region, area and place); otherwise it can lead to self-destruction [4] . Fruška Gora Mountain was declared as a national park in 1960, in order to provide permanent protection and enhancement of its natural beauty and values. The area of active protection covers 25,393.00 ha [5, 6] .
The current condition and the size of contractive zone and sports and recreational amenities of Fruška Gora National Park are on the level of national tourism values, with a tendency to spread internationally. In this respect, there would be an attempt to connect the following into a single unit: tourist attractions, sports and recreational tourism in the national park, zoning, system of trails for hiking, mountain biking and horseback riding, various sports and recreational activities. In the area of Fruška Gora National Park, four characteristic zones can be identified with about 600 km of trails intended primarily for cycling, hiking and horseback riding. On some paths there would also be certain points for enjoying many sports and recreational activities, such as flying and water sports, as well as various games. The observed mountain area (which includes the National Park) covers the area of approximately 50,800.00 ha. In this regard, there is a need to determine the quantitative units expressed in the number of persons per unit of time, which may reside within such territory, or on each individual path [7] . As numbers of visitors to national parks have increased over recent decades [8] [9] [10] , many management agencies have limited numbers through various mechanisms. This is a common, but unpopular tool to reduce impacts. If agencies banned powered vehicles, restricted camping to designated sites and limited the campsites available, that would restrict the total number of visitors. Broader systems limit the to-tal number of people in the park through a road entrance turnstile system. More sophisticated measures use booking systems, control numbers by charging high entrance or permit fees, divide parks into zones, allow only one group per zone at any time. All these approaches need mechanisms to determine what the threshold visitor number is, and how the carrying capacity concept originated [11] . Carrying capacities in nature are not fixed, static, or simple relations. They are contingent on technology, preferences and the structure of production and consumption. They are also contingent on the ever-changing state of interactions between the physical and biotic environment [12, 13] . The study aims to analyze sport and recreational tourism landscape components (carrying capacity of all four zones in Fruška Gora National Park), on the basis of the opinion of the local population. The main subject of this research is the examination of how human activities do affect natural surroundings in a vulnerable protected area, such as the observed national park. The obtained data were analyzed by appropriate statistical methods, which were descriptive and comparative in nature, enabling the explication of the research results and the performance of certain conclusions. The analysis is aimed at checking whether there is a connection among groups of participants and the probability of connection. The attitudes and opinion of local residents helped in understanding the potential negative aspects of uncontrolled development of tourism in the National Park, while Stanev and Lavery formulas helped determining the maximum potential of sports and recreational tourists in certain areas along the projected path.
Literature review
The negative impact of tourism on national parks is a global problem. Tourism generates air and noise pollution, aesthetic degradation, littering, trampling, etc. According to Finnessey [14] , there are three main sources of impact left on national parks by tourists: depletion of natural resources, pollution and physical impacts. Visitor impacts, caused by sport and recreational tourism activities (walking, hiking, backpacking, rock climbing, horseback riding, camping, vehicle use and biking) have relevant negative impacts on national parks [15] . Vegetation is being trampled, soil compacted and ecosystems destroyed, because of the growing number of tourists coming to these areas. Food supplies and other waste materials are brought into parks, and often, much of it is left behind. Trampling is caused by tourists using the same trail over and over again, without a resting period and can cause damage that can eventually lead to the loss of biodiversity [16, 17] . While significant progress has been made in evaluating carrying capacity, some of the methods lack analytical rigor [1] . There are several different conceptual bases for carrying capacity. One is social: the visitor density at which the number of meetings, sightseeing, or other unplanned interactions among individuals or groups begins to reduce their pleasant experience. Another is economic: visitors must pay entrance fees or travel costs, and the amount paid decreases with crowding. Economic carrying capacity is the number of visitors that maximizes real or notional net revenue, i.e. number of visitors x per capita payment -less infrastructure and support costs. The third is ecological: the number of visitors, which produces no detectable, or at least no irreversible, ecological change to the ecosystems in the area concerned. [11, 18] . Because of this and because of recreational succession, setting visitor numbers to maximize revenues will produce high crowding and ecological damage. Ecological carrying capacity also suffers major limitations, unless the concept is much more precisely defined. All visitors create some impacts, so if ecological carrying capacity is defined as the threshold of zero impact, then it will always be zero. Of course, an impact is only known to be nonzero if it is detectable. But detection thresholds can be highly variable, depending on the parameter measured, detection technologies, patterns of natural variation, sampling design and the degree of sampling effort [11, 18] . The World Tourism Organization (UNWTO) defines three levels at which capacity can be assessed. Ecological capacity is the maximum use of region, while at the same time there is no environmental degradation; psychological capacity is the maximum utilization of region from the standpoint of the number of tourists, their activities and facilities built, and without causing any decline in the quality of tourism experiences; socio-cultural capacity is the maximum of possible development of tourism, including tourists, their activities, built capacities and infrastructure that will not disrupt the way of life of local people, their culture and traditions [19] . The concept of carrying capacity is widely discounted, in part because it is fluid and virtually unquantifiable. Past discoveries and technological breakthroughs have, many times, raised carrying capacity, and much western science encourages the belief that technology's potential is unlimited. Technological optimists typically reject scientific warnings that no substitutes exist for topsoil, fresh water, clean air, and the "free services" of many species, or that technology and its deployment to replace existing uses of petrochemical energy will take 20 years to bring on line, minimum [20] . In recent years, there has been some discussion concerning the carrying capacity of the earth for humans, and the ultimate limit to global carrying capacity for economic development. There are numerous papers that discuss qualitatively the relationships of environment to carrying capacity [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] , and a few quantitative studies [32, 33] . The concept of carrying capacity relates to the concept of sustainable development [33, 34] . Sustainable development requires that population and consumption remain within the limits of carrying capacity, while preventing a decline in the carrying capacity of an area requires that the productive systems implanted through development be sustainable [27] . Carrying capacity can be measured either at the level of a tourist destination as a whole, with all its associated contents or at the level of individual, specific services and facilities. In both cases, capacity is characterized by economic, physical and social attributes that can be measured. Each type of capacity may significantly vary from one destination to another, depending on the natural-ecological characteristics of a given area, the manner of its use, and developmental goals to be achieved. Each capacity type is characterized by a tolerance limit for a destination as a whole or for individual objects and facilities [35] . Given what has been so far observed, it can be said that capacity levels and the consequent tolerance threshold mainly depend on two groups of factors: characteristics of tourists and characteristics of a tourist destination and its population [36] .
Research methodology

Study area
Fruška Gora National Park is located between 45°00' and 45°15' north latitude and between 16°37' and 18°01' east longitude. It is a mountain range in the northern part of Srem District (South-western Vojvodina Province, Northern Serbia), i.e. south-eastern periphery of the vast Pannonian Plain. Since this part of Vojvodina is situated between the lower Danube and the Sava rivers, this means that Fruška Gora National Park is situated in Srem, mostly in Serbia, with only a small part, in the far west, situated in Croatia [37] . This mountain range is an interesting area for development of sport and recreational tourism in Northern Serbia. In its west -east direction it has the length of about 80 km. This low island type mountain range, with the peaks Crveni čot (539 m), Orlovac (512 m), and Iriški venac (490 m), represents a mountain range with a special benefit for the development of sport and recreational tourism [38] [39] [40] [41] . However, because of its dominant appearance in relation to the surrounding flat terrain, it seems more massive than it actually is. The chain of Fruška Gora National Park is broken and the mountain range is basically composed of three parts: the area of Telek in the west, which is barely noticeable, Slankamen in the east and the central part of the mountain range ( Fig. 1) . The last one, central part extends from Ðipša in the west (Fig. 2) to Banstol in the east, forming a ridge about 40 km long, and 440-460 m high. This is the part that is asymmetrical and dissected or broken with numerous valleys, with the developed source crest. The central part of the Mountain has the shape of a long anticline, east -west, with a fragmented appearance of the wings. Anticline is symmetrically preserved, except in the far eastern part, where it sinks beneath the northern flank of the Danube fault [42] . The Mountain base is surrounded by two loess plateau areas, 130-150 m and 110-120 m high. The Mountain is partly covered with thick or thin layers of loess and loess deposits that ease severity and sudden transitions that are characteristics of older and more compact rocks, which is certainly in favor of sport and recreational tourism as a viable and accessible mountain in almost all its parts [40] [41] [42] .
Sources of data
The first part of this study was the field research and data collection through direct questionnaire examination that was conducted in the area of Fruška Gora National Park. We examined the local population in seven settlements surrounding Fruška Gora National Park: Petrovaradin, Sremski Karlovci, Čortanovci, Ledinci, Sremska Kamenica, Erdevik and Banstol. The survey was conducted between May and August 2012, and the questionnaire consisted of questions grouped into independent and dependent variables (view supplementary data). The second part in- cluded a specific calculation of the carrying capacity based on formulas set by Stanev and Lavery.
Research hypothesis and procedure
The independent variable is a group of questions related to gender and age structure. Regarding the dependent variable, it is concerned with the specimens out of the possible negative impact that tourism can have on the observed region. The main hypothesis H, that the development of sports and recreational tourism in the Fruška Gora National Park must be developed in accordance with the fundamental principles of sustainability, which also includes the determination of carrying capacity, serves as the base structure of this paper. Within this group of variables, the lower-level hypothesis has been set: h1 -local population believes that there is a need for limiting the number of sports and recreational tourists in National Park; h2 -measurable effects limit the number of sports and recreational tourists; and h3 -within the individual zones, it is possible to calculate different ratios depending on the specific features of the site through/beside which the projected paths pass.
The first question, the respondents were asked, was the question on whether sports and recreational tourism can have negative impacts on the development of a destination. It is interesting that all of the analyzed 249 questionnaires had a positive response, which actually encouraged further research. This paper presents the responses regarding participants' opinions about the possible negative aspects of uncontrolled development of sports and recreational tourism in Fruška Gora National Park, about their opinions on the need to limit the number of tourists visiting the National Park and the potential benefits that such actions may bring. It was concluded that the determination of the carrying capacity of sports and recreational tourists, within certain zones, appears to be a sustainable and desirable activity. Thus, the carrying capacity is one of the most important issues in the sustainable tourism development planning in Fruška Gora National Park. It is a starting point for planning and conducting tourist activities in the area. According to Stanev [43] and Čomić and Pjevač [44] , one of the most important ways to protect the area of excessive tourism is to determine the spatial limits and standards. At the same time, the most important criterion for determining the optimal capacity limit is the observed tourist area. The term optimal capacity indicates the maximum number of tourists that can be accepted in the peak season by making full use of sports and recreational opportunities, but no damaging the area and disruption of normal life in the region or place. Capacity is determined as a function of different factors: conservation of natural resources and ecological balance environment, comfort, health and safety of tourists while ensuring proper equipment to satisfy both the mental and physical needs, psychological aspects and more.
As Lavery [45] and Stanev [43] state, real capacity of an area for a short vacation, which includes a national park determines the maximum number of sports and recreational tourists who can stay at the same time in one day without compromising on the natural environment sustainability and normal life rhythm of the region. According to these authors, determining the capacity of a given area for sports and recreational tourist visits can be made according to the following formula:
where K denotes the maximum capacity of the area (number of visitors), S is the total surface area (m 2 ), k represents correction coefficient whose value ranges from 0.5 to 
Results
Out of the 300 questionnaires, 249 were analyzed, and the respondents in this survey were residents of the mountain in the following structure: Petrovaradin (41.8%), Sremski Karlovci (12.4%), Ledinci (12%), Čortanovci (10.4%), Banstol (6.8%) and Erdevik (6.8%). Regarding the age structure of the respondents, the survey included 61.4% males and 38.6% females.
The survey results, presented in the Table 1 , showed the respondents' opinion in relation to place of their residence. To the question: "What, in your opinion, were the negative aspects of the uncontrolled development of sports and recreational tourism in the National Park¿', respondents in the highest percentage (40.9%) responded that it would probably result in the destruction of many habitats and the environment in the area of the National Park. Moreover, smaller percentage was recorded for the answer that the uncontrolled development of sports and recreational tourism has contributed to the development of vandalism, (22.7%), and (19.0%) that it would contribute to increased housing costs.
Results from the Table 2 showed ecological and sustainable responsibility of the locals. The responses of male and female respondents directly pointed to the need to determine the carrying capacity of the National Park. Given that the majority of respondents of both genders responded positively to the question whether, in their opinion, it is necessary to limit the number of sports and recreational tourists to the National Park. In this regard, the lower level hypothesis h1 is actually confirmed that the local population believes that there is a need for limiting the number of sports and recreational tourists in National Park.
The next question was to list the advantages of limiting the sports and recreational tourists to the National Park (Table 3) . It can be seen that the respondents have a high degree of knowledge on environmental and sustainable development aspects of tourism. In terms of percentages, the most common response among respondents (49.4%) was that in this way it is possible to prevent pollution or at least to minimize it. Other responses were: it is easier to provide tourist service and accommodation (16.1%), it is easier to control tourists' movements (20.9%), and controlled number of sports and recreational tourists improves the image of the mountain, as it keeps a sense of peace and tranquility typical for mountainous regions (12.4%). According to this result, the lower level hypothesis h2 is confirmed that there are measurable effects, which limit the number of sports and recreational tourists in Fruška Gora National Park. From the above Tables 1, 2 and 3, it can be seen that participants have a highly developed awareness of the negative impact of uncontrolled development of sports and recreational tourism. This result indicates the need for determining the carrying capacity, which proves the initial hypothesis. By proving the main hypothesis, we have made the first steps to determine the carrying capacity of the National Park. In order to achieve this, the region needed to be divided into zones. Redistribution of multifunctional tourism structure of the National Park can be achieved by means of typical four zones [7] .
The first Fruška Gora National Park zone
The total length of the paths within the Fruška Gora National Park first zone would be about 170 km divided into three characteristic sub-zones. The height profile of the Fruška Gora National Park first zone is very uniform and almost all three sub-zones are at about 300 m above sea level. Within this zone, there are some of the sights most frequently visited in the National Park, such as eastern orthodox monasteries: Krušedol (16 th century), Staro Hopovo (15 th century) and Novo Hopovo (16 th century).
Also, there is Petrovaradin fortress, built between 1692 and 1780 (area of 112 ha), historical sites of Sremski Karlovci and Irig, known for the wine events, and some of the most popular Fruška Gora National Park picnic sites, such as Iriški Venac, Zmajevac and Čortanovci.
The second Fruška Gora National Park zone
The total length of paths within the Fruška Gora National Park second zone would be about 80 km, divided into two characteristic sub-zones. The height profile of the second zone has large fluctuations and the sub-zones that are located within this zone are moving at an interval from 80 m to 539 m above sea level. This zone is located in the central, highest part of Fruška Gora National Park, but goes down to some historical places like Vrdnik, known for its thermal waters and spa and tower of Vrdnik, first mentioned in 1315. Within this zone, there are monasteries Rakovac and What, in your opinion, were the negative aspects of the uncontrolled development of sports and recreational tourism in the National Park?
Would increase the cost of living in places of residence in the park.
Would result in the destruction of many habitats and the environment. Jazak, both from the 15 th century. Given the fact that this zone is mainly located in the central, highest part of the mountain, this area is covered with woods and here are some of the most popular picnic sites, such as Popovica, Glavica, Osovlje and Crveni čot.
The third Fruška Gora National Park zone
The total length of paths within the Fruška Gora National Park third zone would be about 130 km divided into two characteristic sub-zones. The height profile of the Fruška Gora National Park third zone is generally uniform and both sub-zones are at about 200 m above sea level. 
The fourth Fruška Gora National Park zone
The total length of paths within the Fruška Gora National Park fourth zone would be about 40 km consisting of only one characteristic sub-zone. The height profile of the Fruška Gora National Park fourth zone is generally uniform and the sub-zone is about 150 m above sea level. Within this zone there is the western most monastery Privina glava (12 th century) and three biggest artificial lakes of Fruška Gora National Park: Sot, Bruje and Moharač Lake.
The total area of the individual zones is calculated according to field research and the calculation is done by using the topographic maps [7] . Area of the first zone is about 20. The application of the appropriate formula set by Stanev and Lavery resulted in the data presented in the Table 4 . The numbers 85.000, 42.000, 63.000 and 21.000 imply general numbers of people that could be simultaneously accommodated in the region, without derogating from a specific area, such as forest areas, areas at about 300 m above sea level or cultural and historical places in the mountains. Bearing in mind that the area of the mountain can allocate such areas, the maximum number of visitors was calculated for these areas. This is the confirmation of the low-level hypothesis h3 -within the individual zones, it is possible to calculate different ratios depending on the specificities of the site through/besides, which the projected path passes. In order to be permanently protected, the regimes of 1 st , 2 nd and 3 rd degree of protection were introduced on its territory and any changes to the area became prohibited. However, permitted activities are more than favourable for routing all of these paths. Among other issues, the following is permitted: collecting wild fungi, plants and animals in accordance with the legal provisions about controlling the collection, use and trade of wild plant and animal species, the establishment of monitor- ing, protection, preservation and promotion of protected plant and animal species and their communities, informative presentation, promotion and education in natural values, the controlled use of soft unclassified roads with the use of protective measures by erosion, construction and motion controlled on local roads, controlled movement of visitors (hikers, mountain climbers, etc.), controlled rerouting and construction of hiking trails and other. All these mean that in these areas rerouting paths is a feasible and desirable activity, which implies sport and recreational tourism as a sustainable form of tourism in Fruška Gora National Park.
Discussion
Our findings have important implications for the management and can inform and potentially improve local policy and long term planning and decision-making of Fruška Gora National Park. By better understanding of local residents and visitors values, protected areas managers can plan which facilities should be provided within specific protected areas -or in some cases may require closer monitoring and management. These include infrastructure, education, sport and recreational tourism facilities, as well as having a better understanding of the type of activities that may be permitted and the need to potentially designate or zone some areas for more intensive activities. With regard to carrying capacity, it was necessary to introduce into consideration various factors that may affect its calculation. One of these factors is the vulnerability of ecosystems caused by human influence. It should be borne in mind that some ecosystems and landscapes that are found within the area of the first level of protection in Fruška Gora National Park (e.g. the localities of important forest ecosystems, such as Papratski do, Stražilovo, Ðerova Kosa, Janok, Radovanac, etc.) are extremely sensitive and even the slightest inattention can cause radical consequences. In particular, the analysis should take the mosaic of ecosystems and their different levels of sensitivity. Then, there are current and projected levels of tourism development and their compliance with associated infrastructure. It is the threshold of material tourist base that can "hold" a certain number of visitors [46] . In areas of national parks, such as Fruška Gora, the number of visitors, who are staying in the National Park is important. Calculation of the number can be a serious problem because there is currently no mechanism to determine the number of visitors, which is one of the initial components for calculating the carrying capacity. Another important factor is local economy and its relationship to tourism in the National Park. It is necessary to consider the dependence of tourism on local economy in order to coordinate tourism development with the carrying capacity level. Thus, determination of carrying capacity depends on the level of tourism man-agement development in protected natural resources [47] . The current state of tourism development in which the carrying capacities of national parks are not planned and calculated, best implies the necessity of this factor for the creation of a "support tool of sustainable development" [48] . Therefore, for Fruška Gora National Park, and all other tourist destinations, the concept of carrying capacity is directly connected with the concept of sustainable development, with the aim of determining the maximum number of users. Its importance is reflected in the long-term viability of the destination, without fear that the attractiveness of the area will "reduce" or "wear out" over the time.
The fact is, however, that in determining the appropriate methodology in advance it is necessary to take into account all the possible consequences of decisions but long before that decisions are made [49, 50] . Bearing all these in mind, it can be concluded that one of the most important challenges arising from aims of sustainable tourism development is responsible planning of destinations [51, 52] .
Conclusion
Considering the ongoing and extremely progressive increase of the population [24] [25] [26] [27] [28] , the most important conclusion of this study is the importance of the conceptualization of the capacity principles, because the ability to express the carrying capacity in terms of setting a standard measure, is required to facilitate planning of tourism [53, 54] . The study on the limits of the concept of carrying capacity has a long tradition in biology, forestry, sociology and geography [29, [55] [56] [57] . The paper presented the ratio of population to the local environment and tourism development [4] , where it was noted that the concept of sports and recreational tourism is in direct proportion to the concept of sustainability. Local residents showed a high degree of awareness of the importance of controlled development of sports and recreation tourism, which was the first step in the attempt to calculate the maximum number of sports and recreational tourists for certain areas. According to these statements, it can be concluded that there is no unique formula for such a calculation and it should be noted that the presented numbers were based on the formula set by the Stanev and Lavery. The main findings of this paper were the main hypothesis confirmation that the development of sports and recreational tourism in the Fruška Gora National Park must be developed in accordance with the fundamental principles of sustainability, which also includes the determination of carrying capacity. With all these matters, this research emphasizes the conclusion that the local population believes that there is a need for limiting the number of sports and recreational tourists in National Park. The other findings show that there are measurable effects, which limit the number of sports and recreational tourists and that is possible to calculate different ratios depending on the specific features of the site through/beside which the projected paths pass, within the individual zones of Fruška Gora National Park.
